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ABSTBACT 

This stody investigated, the possibility of a 
fonctional relation betveen the aoditory and visaal systems in the 
hQaan nevbom beyond reflezive organization. .Vlsoal activity «as 
■onitored in 16 nevboms throogh the ose of infrared corneal 
reflection video tape recording. , infants vere observed in total 
darkness and vhile sonocolarly vieving a vertical bar presented 
either in the: left or right part of the visoal field. Soond vas 
presented ipsilateral aod contralateral xo the bar. Besnlts indicate 
that soond produced looking first toward the soorce and then avay 
fros the.soorcer thereby spatially biasing ezploratory visoal 
behavior. The data soggest that aodition and vision are related at 
birth in a sanner that is not purely reflexive.. (Aotboi/SB)' 
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Tkm, study Invtstlgated vhether there is a ftmctional rslatiai between the 
sudltory and visual systeas In the huwn navbom beyond reflexive orgaalza- 
tlon* thXQOfl^ the use of Infrared corneal reflection video tape recording 
visual actlvi^ vac ttonitored in 16 newborns* bifants «re observed in 
total darkness and While aonocularly viewing a vertical bar presented either 
in the left or d^t part of the viaual field* Sound was presented ipsllateral 
and contralateral to the bar* Sound produced looking first toward the source 
nnd then away fro* the source* thereby spatially biasing exploratory visual 
.behavior* 
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Spatial Effects of Sound oa Visual Activity In Human Mevboii^s 

Itost psycbologlats hold tha axtraae enpldstlc view that auditory ami 
visual space are totally dissociated In the navbom« Boiiever»'ifDtfc on sound 
localisation suggieats at least a reflexive relation between single aye move- 
aanta and the fraction of a sottrce of sound (a*g*» Tutkewltx» Birch* Moraau» 
Lavy» & Coz)mll» 1966; Harthaitter* 1961)* Stronger audltory-vlsusl relstions 
My aaist in the newborn; but sound stliaull hava been extrenaly brief In 
s^t previous studies* A certain period of tise Bsy be requited for the 
newbom*e visual syataft to conform to spatial rei]uireiittats of auditory Input* 
In addition* visual InpuC generally has not been used In conjunction with tlie 
auditory event* Visual aupport may be necessary to enable e spatially 
meaningful response to sound at birth* 

Ihe study I shall report was designed to Investigate the possibllicy 
that at birth there exists a fuictlonal» spatial organization between the 
auditory snd visual systems beyond the reflexive organisation reported In 
earlier atudies* Stimulus conditions were chosen to raable the study of 
tonic rather than phasic spatial responding* and the method Involved detailed 
measurement of visual activity by corneal reflection video tape recording* 

Method 

Subjects* Sixteen normal* full*term Infants (mean aget 45*8 br; mean 
birth weight: 7 lb 3 oz) snved as subjects* 

Procedure* Awake > wide-eyed newborns were selected for observation 
and were taken to the laboratory which was a small room In the newborn 
nursery of Swedish Bospltal» £nglewood» Colorado* A metal<>*fr.^med wooden 
cabinet accommodated the Infant and the equipment for recording eye movements 
(Figure 1)* The Infant waa placed supine* 23 cm beneath a visual stimulus 
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In a p«dd«d ftuppcrt so that oac aye %raa In th)b field of the caiera« The 
vtncorded eye was occluded vlth a steriXe TeXfa bandage* One experimenter 
praeenttd a pacifier at the infant's midline which controlled both atate' 
and head position* Another cxperlnenter operated the equipment and controlled 
presentation of the visual and auditory stimuli* Auditory stimuli were 
presented at specified times through speakers placed 20 cm lateral to the 
Ti0it and left ears* 



Insert Figure 1 about here 



ty% movament records weie obtained with an Infrared TV camera mounted 
^rtlcally above the center of tlte stimulus screen* Infrared lights were 
also pieced above the stimulus screen so that their beams passed through 
precallbxated poaitlons of tbe stimulus plane and converged at the location 
of the Infant's eye* The reflection of the Infrared sources oa the lnfant*s 
cornea provided xeferrace markers which were used Jater to determine flxatlm 
poaltlona* A television monitor was available to observtft the video output* 

Stimuli* The visual stimuli were spray painted on aluminum window 
screens which were »lld Into position above the Infant: Vout stlimill (Figure 
2) were prepared* Each conalsted of e white* vertical bar 3*2 cm wide (approx* 
Imately 7*5^) on a black ground* The four stimuli differed only In the 
location of the bar—right and left bars for both right and left eyes (shifted 
In the field In the direction of the recorded eye)* The auditory stimulus 
wae 40 eaconds of a repeating 16*second loop of a male reading an excerpt 
from a chlldren*a poem In e modulated voice* 
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lOMrt Figure 2 about here 



All poulblc conblaatlona of audltor>\aiid visual atlmll aloac or In 
GO&biMt±m vera praM&tad, The aiq^rlmntal aeqaancit of Visual and audlcory 
•vtnti varied £0:: four txpcriMiital groups (n ^ 4). Xhes* groiipi 'cmttained 
m equal nuKbar of oalaa and fanal«a~half of i^ch van permitted to look 
idth tbclr ri|^t and half with their left eye, 

1h* tlaing aequancea for the «iperlMiital gcoupa ava shoim in Flgow 3* 
Groups 1 and 2 vat« preaanted a laft bar;, groups 3 and 4 mxe preseotnd a 
rli^t bftr. The bar uas presented twice for 60 seconds interspersed with 
dark control periods, Ths tlning of visual events was 40 seconds dark»60 
seconds ll^t«^60 seconds datfc~60 seconds llgJit^^O seconds dark. The 
auditory stimulus uas presented four tloee for 40 seconds eacht Intersparsed 
with 20-second silent control periods. Each subject hesrd ths stimulus 
twice on the dgjit and twice on the left. The sound order for groups 1 and 
3 Wis Left-Rlgjit^ltigjtt-Left and for groups 2 and 4 Rlgfat-Left-Left*Right, 
Mote that each Infant heard tha sound both ipsilateral and contralateral 
to the bar. 



Insert Figure 3 about here 



Deeigp, The experlmtntal design permitted aKamlnation of several 
fectors. Those which con^m us here were Visual C<mditlon (Ligjit and Dark)^ 
Bar Side (Left and Ri£|it)» Auditory Condition (Sound and Silence) » Auditory 
Side, (isft and Rlgfht) and Eye Recorded (Left and Rlgjit), Visual Condition* 
Auditory Condltiont and Auditory Side were wl thin-subject variables; Bar 
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Tim scoring nethod lus bften d«scrlbed In detail elMWhere (Halth* 1969)* 
tt provided a record of fixation position* saiipled each half second for each 
lafent* These data were further analyzed to obtain various paxaneters of 
seatmlng. However, I shall discuss vainly data pertaining to direction of 
geKe« The basic datum for analysis ms aaan fixation point on the X-^ids 
&r each period, A «eaa X-flxation of 0*0 corresponds to central looking* 
, a negative mean X-fixatlon corresponds to looking in the left of the field* 
a poeltlve value indicates looking in the dfl^ of the field* 

ngure 4 shows mean X-fixatlon as a function of Auditory Side for 20- 
second periods at the beginning and end of sound presentetion* The date 
Abov that eubjects fixated IpsUateral to the sound at* the beginning of e 
sound period but in a direction amy from the sound at the end of a sound * 
period, T (1»12) • 11,41» £ < «01« This was true for both dark and light* 
although the effect was stronger in the lij^t* Of coarse, this relation did- — 
not hold for cosparable uilmt periods* 



Insert Figure 4 about here 



To further analyze location of fixations on the X-axls» the mean absolute 
. value of the deviation from the center of the bar was computed for each condi- 
tion* This permitted more direct conqiarisons between groups who viewed bars< 
at different locations in the field, 

firet* it is worth noting that the directional effect of sound affected 
aeenping of the bar. At the beginning of a sound period infants fixated 
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cloMt to th« bar for «ound Ipsllateral ratbsr than contTaXat^raX to the bar* 

At'tha and of a aound parlod infanta flicated cXoaer to the bar for aound 

MBfMla*r*T'*^ rather than IpsUateral to the bar« This effect ma true for 
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12 of 15 nawboma who ahowad a difference * 5*40^. £ < •025)* Scanning 
of the bar ma different during Sound and Silent perloda* Scanning vtfa n>re 
conatxalnad to the har at the baglmilng and lata conetralned at the and of 
ipallateral aound than In allent perloda« The oppoalte ma true for contra- 
lateral sound. Thaae flndlnga ware not true In darfcneas. Thua aound did 
not aeialy increase bar scanning by ahlftlng fixations bbt appeared to affect 
the way In which the bars vera scannad aa veil* 

Macuaalon 

The major purpose of the atudy una to Immatlgate the effects of 
Xaterallzed sound on visual activity* Laterallzed auditory stimulation 
produced fixations first In the directions of aound and tbw ^way from sound* 
Chun^ Favsat* and Forstar (1960) reported that young Infanta responded to 
sound simply by visual roving 1? the horizontal plane* Detailed exaiBlnatlon 
here haa revealed that the effects of sound sre not as general aa they 
sue^pected* Laterallzed sound does lead to vlaual roving^ but the movement 
has a specific directional relation to the locus of sound* 

13& response to laterallzed aound posalbly serves the function of 
facilitating detection of visual eventa on the aide Ipsllateral to the sound* 
In this atudy a changing auditory event occurred with an unchanging visual 
event* This wy have cauEed newboma to seardi for a vlaual event vhlct 
changed correspondingly^ a search that neceaaarlly led theo away from the 
sound source to the contralateral side* tf so^ the Interesting hypothesis 
erlses that the development of an appreciation of auditory-visual spatial 
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nlatlims my be fairly plastic* Tbat ia» the nwborn nay b« pntpared to 

iMhm about auditory-visual events vhosa coiqK»nents are not necessarily 

spatially co&sonanti The newborn my be sensitive to mny types of corres-^ 

pondences between auditory and visual Information which specify the same 

event* Coinaon spatial location is likely a prepotent type of correspondence* 

but other types* such as conoon variations In rhythm* Intensity* and movement 

* 

may be e<{ually Inq^ortant for the newboin* (These possibilities are currently 
baing eavlored ei^erimentally*) 

Earlier studies (Utndelson & Baith* In press) showing an effect of sound 
on visual scanning are open to the interpretation that sound produces a non- 
specific state change* Bowever* the epatlal effect of sound on scsnnlng 
cannot solely be a function of stimulus Induced state changes* The effect 
o£ sound outlasted a brief post-auditory-onset Interval which also suggests 
tbat it was not a function of phaalx orienting*' olchough it may be a tonic 
oompoomit of the orientation reaction* 

Tha current study then has helped clarify aobigulties concerning effects 
of Xateralized auditory input at birth* The effect of sound on scanning has 
a directional basis which precludes an exclusive state-change interpretation 
of the link between auditory and visual systems* In addition* the data 
auggest that audition ^d vision are related at birth In a loanner that is 
not purely reflexive* 
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Figure 1. Schematic outline of recording apparatus. 
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Figure 2. Visual stlmiU ummA In study. 
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Figure 4. tlean X-fixation as a function of auditory side £nd sound titnu. 
(a " X6) 



